This study was conducted to find out the effect of different concentrations (control 5, 10, 25, 50, 100 and 200 mg/l) of chromium on growth, yield of black gram (Vigna mungo L.). Pot culture experiments were carried out with black gram seeds with different concentrations of chromium solution. The morphological growth parameters were recorded at 15, 30, 45 and 60 d old chromium treated plants. The yield was recorded at the time of harvest. The study revealed that, the increase in chromium reduce the growth and yield in black gram plants.
INTRODUCTION
Rapid industrialization has contributed all kinds of pollution in the environment including water pollution due to discharge of untreated industrial effluent containing heavy metals [1] . These heavy metal contaminated polluted water is being used for the irrigation in some dry areas. Heavy metal pollution has become very acute and is considered to be hazardous [2] . Among the heavy metals, chromium plays a major role in polluting the environment. There are two predominant forms of chromium, namely trivalent and hexavalent chromium. The wastewater released from chemical industries, chrome planting, textile, dye manufacturing, ink and pigment units, photographic material plants contained hexavalent chromium [3] .
In India there are more than 2,500 tanneries in India with an annual processing capability of 5, 00,000 tonnes of hides and skin per year. About 80% of tanneries use chromium to the extent of 40,000 tonnes per year and about 15,000 tonnes go as waste in water streams [4] . In addition to leather tannery, there are many industries which contribute heavy metal pollution [5] . Numerous works have already been made on the impact of chromium on various plants under laboratory conditions [6] [7] [8] . But, the research work of chromium on growth and yield response of crops is very meagre. Black gram is one among the important legume crop cultivated throughout India [9] . So, an attempt has been made to examine the impact of various concentrations of chromium on growth, and yield parameters of blackgram (Vigna mungo L.) through pot culture experiments.
MATERIALS AND METHODS
The seeds of blackgram (Vigna mungo L.) were procured from Tamilnadu Agriculture Rice Research Institute, Aduthurai, Tanjore district of Tamilnadu. The earthern pots were lined with polythene sheets and filled with 5 kg of well mixed garden soil. The seeds were surface sterilized with 0.2% HgCl2 solution and they were sown in the pots. The different concentrations (10, 25, 50, 100 and 200 mg/l) of chromium were prepared from stock solution and used for irrigation. The set irrigated with bore-well water is treated as control. The experiment was replicated 3 times including control. The plant samples were collected at 15, 30, 45 and 60 d after sowing and they were used for recording the various morphological growth parameters viz., plant height, total leaf area [10] and plant dry weight. The yield parameters such as number of pods per plant, number of seeds per pod and 100 seed weight were also recorded at the end of the experiment.
RESULTS AND DISCUSSION
The effect of different concentrations of chromium on plant height, total leaf area and plant dry weight of blackgram were recorded at 15, 30, 45 and 60 d after sowing (table 1) . In this pot culture experiment, the maximum growth of black gram plants was observed at control plants and the minimum growth was observed at 200 mg/l chromium concentrations. The increase in chromium concentrations decreased all morphological growth parameters at all the sampling days. The reduction in growth parameters was observed from 5 mg/l concentration onwards. But 5 mg/l concentrations treated plants got higher results between the treatments. Similar findings were noted in various crops such as pea [11] [12] [13] , cowpea [14] and tomato and brinjal [15] . The decreased root growth in higher concentrations of chromium treated plant may be due to inability of cells to divide or expand under heavy metal toxicity [16] .
The reduction in plant growth may also be due to the formation of complex between metal and protein which inhibits protein synthesis and ultimately restricts the plant growth [17] . The decline in fresh weight and dry weight of plants at later stages of its growth is mainly due to the senescence of leaves. Further, the decline in fresh weight and dry weight of plants mainly due to degradation of root as well as reduction of new root formation [14] . There was a decrese in total leaf area under chromium irrigation. This may be due to reduction incell size [15] . Vazques et al. [18] also states that the variation in size of areoles is another feature which was markedly affected by different concentrations of chromium. The size of the areoles decreased in plants treated with chromium and this may be due to the decrease in the leaf area.
The yield of blackgram under chromium stress were shown in table 3. A gradual decline in all the yield parameters were observed at higher chromium concentrations. Similar findings of reduction in yield was observed in earlier reports [12, 13, 19] . It is also reported that the negative effect of yield and dry matter is essentially an indirect effect of chromium on plants higher concentrations of chromium reduced the growth and yield of blackgram as chromium is toxic to plants even a lower concentration. 
